Patients with primary biliary cirrhosis have marked disturbances of humoral and cellular immunity, but an increased susceptibility to infection has not been described previously. We have observed, however, that patients with primary biliary cirrhosis have a high incidence of bacteriuria. This increased susceptibility to urinary infection has been studied and our findings are repoated.
During a six month period, single midstream urine specimens were obtained from each consecutive primary biliary cirrhosis and non-primary biliary cirrhosis patient admitted to hospital. (II) A retrospective study on the results of midstream urine specimens recorded in the hospital notes of the patients in study I. (III) Three months after study I, single midstream urine specimens were obtained prospectively from each consecutive primary biliary cirrhosis and non-primary biliary cirrhosis patient attending weekly outpatient clinics over a period of three months. Consecutive outpatients with rheumatoid arthritis (not confined to a wheelchair) were studied in a similar fashion at a later date.
Three months after completing these comparative studies, a prospective survey (study IV) of bacteriuria was carried out to investigate the natural history and type of organisms involved. Midstream urine specimens were obtained from 158 consecutive primary biliary cirrhosis patients (144 women and 14 men) and 24 women with other forms of chronic cholestasis, whenever they attended hospital. Previous bacteriuric episodes in these patients were also analysed. One hundred and three of the female primary biliary cirrhosis patients had been surveyed either in study I in 8% of 51 patients with autoimmune chronic liver disease (p<0.05), 5% of 20 with alcoholic liver disease and 11% of 9 with other forms of chronic cholestasis. Bacteriuria was not found in the remaining nine patients with cryptogenic cirrhosis, chronic non-A, non-B hepatitis or Wilson's disease. In the rheumatoid arthritis group, 8% of 74 women had significant bacteriuria (p<005). The mean age in outpatients was 52 9 years (range 30-72 years) in the primary biliary cirrhosis, 46.2 years (range 22-69 years) in the non-primary biliary cirrhosis, and 52*1 years (range 25-81 years) in the rheumatoid group.
In study IV (prospective survey), 890 midstream urine specimens from 144 female primary biliary cirrhosis patients were examined in a period of one to 24 months. In their first urine 28 patients (19%) had significant bacteriuria and in 51 patients (35%) bacteriuria was found during one year. These findings were not confined to any particular age group (Table 2) . Forty one per cent of 156 episodes of bacteriuria were symptomatic and 65% of urines showed pyuria (>10 WBC/,ul). E coli was cultured in 109 (70%) of the specimens (Table 3) . At six weeks, the cure rate (clearance of the infecting Retrospective survey of patients in study IV showed that similar numbers of late and early stage patients had documented bacteriuric episodes. Repeated episodes were more frequent in late stage patients. Three patients had had acute pyelonephritis.
One of the 14 male primary biliary cirrhosis patients showed significant bacteriuria. This patient was taking cotrimoxazole prophylactically for recurrent bacteriuria persisting after transurethral prostatectomy. Four other male patients had previously documented significant bacteriuria (one with acute pyelonephritis), unassociated with prostatic or renal pathology.
Only one of 24 jaundiced women with other forms of chronic cholestasis had significant bacteriuria. This patient had primary sclerosing cholangitis.
Discussion
The association of significant bacteriuria in women with primary biliary cirrhosis as compared with women with rheumatoid arthritis or women with other forms of chronic liver disease, including other types of chronic cholestasis, has not been described previously.
The prevalence of bacteriuria in 19% of women with primary biliary cirrhosis contrasted with the five to six per cent found in aged matched (50-69 years) populations of normal women,9 female patients seen in general practice,'0 or those attending medical outpatients.2 Scrutiny of hospital records showed that bacteriuria had been well documented previously, showing that primary biliary cirrhosis patients studied had not recently become more susceptible to urinary infection.
Factors predisposing primary biliary cirrhosis patients to bacteriuria are unknown. Age is not a factor as bacteriuria was as frequent in younger as in older patients, with an incidence of 35% per year (Table 2 ). Although no primary biliary cirrhosis patient was pregnant, a high proportion of patients had no symptoms, a finding similar to that in otherwise healthy bacteriuric women, in early pregnancy. None of the patients with pyelonephritis or recurrent bacteriuria had evidence of structural renal tract damage, ureteric reflux or detrusor dysfunction. The low incidence of bacteriuria in jaundiced women with other forms of chronic cholestasis and high incidence in primary biliary cirrhosis patients with normal serum bilirubin concentrations shows that raised urinary bilirubin and bile salt concentrations are not important aetiological factors. Renal tubular acidosis is common in patients with primary biliary cirrhosis but is usually a 'latent' phenomenon. Urinary pH is usually acidic unless acid loading is used to establish the diagnosis. Urinary pH was acid in the majority of patients and did not correlate with bacteriuria. Thus pH is unlikely to be a predisposing factor.
Varieties of organisms, the biotypes and serotypes of E coli, antibiotic sensitivity patterns and cure rates were similar to those causing bacteriuria in the community.1( 11 This suggests that infection was related to the normal prevalence of bacterial species in faeces rather than being due to bacteria with unusual pathogenicity.'2 It also shows that infection was not acquired in hospital.'2 Although cure rates were similar to those found in otherwise normal general practice patients, treated for urinary infection, the reinfection rate (34%) in primary biliary cirrhosis patients was double that found in 'problem' women with recurrent bacteriuria, who were otherwise healthy.5 This again shows a particular susceptibility of primary biliary cirrhosis patients to bacteriuria. An abnormal epithelium increasing adhesion and colonisation of the introitus may be important in recurrent bacteriuria of otherwise normal women. 13 Preliminary studies, however, suggest this was not so in primary biliary cirrhosis patients studied by us.
Although 17 Particularly interesting is the mitochondrial antibody M2, associated specifically with primary biliary cirrhosis.18 This is directed against part of the ATPase complex of the inner mitochondrial membrane which has been shown to have structural similarity with the cell membranes of certain micro-organisms.'9 On theoretical grounds it is possible that urinary organisms could be involved in the pathogenesis or progression of primary biliary cirrhosis, and this merits further investigation.
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